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(54)  Image  information  input  apparatus. 
©  An  image  information  input  appa 
copying  machine  and  a  facsimile  apparat 
es  a  support  device  for  supporting  an  orig 
recording  surface  thereof  up,  a  cover  devi 
original  supported  on  the  support  device  : 
device  faces  the  recording  surface  of  1 
reading  device  for  reading  out  the  image 
original  through  the  cover  device.  The  c 
surface  capable  of  recording  an  additio 
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A n   image  information  input  apparatus  used  for  a 
copying  machine  and  a  facsimile  apparatus,  which  compris- 
es  a  support  device  for  supporting  an  original  thereon  with  a 
recording  surface  thereof  up,  a  cover  device  for  covering  the 
original  supported  on  the  support  device  such  that  the  cover 
device  faces  the  recording  surface  of  the  original  and  a 
reading  device  for  reading  out  the  image  information  on  the 
original  through  the  cover  device.  The  cover  device  has  a 
surface  capable  of  recording  an  additional  image. 



This   i n v e n t i o n   r e l a t e s   to  an  image   i n f o r m a t i o n   i n p u t  

a p p a r a t u s   for  d i g i t a l l y   i n p u t t i n g   image  i n f o r m a t i o n   used  for  a 

copying   machine ,   a  f a c s i m i l e ,   or  the  l i ke .  

In  an  image  i n f o r m a t i o n   handling  a p p a r a t u s   such  as  a  

copying  machine  or  a  f a c s i m i l e ,   an  original   image  is  read  and  i n p u t  

as  d ig i ta l   image  i n f o r m a t i o n   to  the  a p p a r a t u s .   The  input  d i g i t a l  

image  i n f o r m a t i o n   is  a p p r o p r i a t e l y   p rocessed   and  used  to  t r ansmi t   a 

copy  of  the  or ig inal   image,   or  r ep roduce   a  hard  copy.  In  this  t y p e  

of  a p p a r a t u s ,   the  o r ig ina l   is  set  face  down  on  a  t r a n s p a r e n t   p l a t e n ,  

and  the  image  i n f o r m a t i o n   r e c o r d e d   on  the  o r ig ina l   is  op t i c a l l y   r e a d  

out  from  benea th   the  p la ten   by  a  s c a n n e r .  

In  a  c o n v e n t i o n a l   s c a n n e r ,   however ,   the  o r ig ina l   is  l i a b l e  

to  be  p laced   on  the  p la ten   on  a  slant  so  that   the  scann ing   o p e r a t i o n  

is  not  p r e c i s e l y   p e r f o r m e d .   F u r t h e r ,   when  it  is  des i r ed   to  i n p u t  

s u p p l e m e n t a r y   image  i n f o r m a t i o n   with  the  image  i n f o r m a t i o n   of  t h e  

o r ig ina l   set  on  the  p l a t en ,   it  is  necessa ry   to  phys i ca l ly   p r o c e s s  
the  o r ig ina l   by  a d d i t i o n a l l y   r e c o r d i n g   the  s u p p l e m e n t a r y   i m a g e  

i n f o r m a t i o n   on  the  o r ig ina l   or  by  merging  a  p l u r a l i t y   of  o r i g i n a l s ,  

so  that   the  or iginal   may  be  d a m a g e d .  

A c c o r d i n g l y ,   it  is  an  object   of  the  p r e s e n t   inven t ion   t o  

p r o v i d e   an  image   i n f o r m a t i o n   i n p u t   a p p a r a t u s   w h i c h   m a y  

s i m u l t a n e o u s l y   input  i n f o r m a t i o n   for  a  p lu ra l i ty   of  i m a g e s .  

Another   ob jec t   of  the  invent ion   is  to  p rov ide   an  i m a g e  

i n f o r m a t i o n   input  a p p a r a t u s   which  permits   input  of  s u p p l e m e n t a r y  

image  i n f o r m a t i o n   with  o r ig ina l   i n fo rmat ion   wi thou t   f irst   p h y s i c a l l y  

p r o c e s s i n g   the  o r i g i n a l .  

A c c o r d i n g l y ,   the  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  i m a g e  

i n f o r m a t i o n   input  a p p a r a t u s   c o m p r i s i n g :  

means  for  s u p p o r t i n g   an  original  so  that   i n f o r m a t i o n   on  a 

s u r f a c e   of  the  o r ig ina l   can  be  read  ou t ;  

a  viewing  means  for  viewing  the  i n f o r m a t i o n   su r f ace   of  t h e  



or ig ina l ,   said  v iewing  means  having  a  s u r f a c e   capable   of  r e c o r d i n g  

a d d i t i o n a l   i n f o r m a t i o n   added  by  the  o p e r a t o r ;   a n d  

means  for  r ead ing   out  the  image  on  the  or iginal   and  t h e  

a d d i t i o n a l   image  r e c o r d e d   on  said  v iewing  m e a n s .  

Some  e m b o d i m e n t s   of  the  i nven t ion   will  now  be  de sc r ibed   by 

way  of  example   with  r e f e r e n c e   to  the  a c c o m p a n y i n g   d rawings ,   o f  

w h i c h :  

F igure   1  is  a  p e r s p e c t i v e   view  of  a  scanner   including  a n  

image   i n f o r m a t i o n   i npu t   a p p a r a t u s   a c c o r d i n g   to  the  p r e s e n t  

i n v e n t i o n ;  

F igure   2  is  a  side  s ec t i ona l   view  of  the  scanner   shown  in 

F igure   1;  

F i g u r e   3  is  a  plan  view  of  a  r e a d i n g   d e v i c e   of  t h e  

s c a n n e r ;  

F igure   4  is  a  block  diagram  of  an  e l e c t r i c   c i rcu i t   of  t h e  

s c a n n e r ;  

F igure   5  is  a  graph  showing  c h a r a c t e r i s t i c s   of  c o l o u r  

f i l t e r s   of  the  s c a n n e r ;  

F igure   6  shows  an  example  of  the  de le te   mode  of  o p e r a t i o n ;  

a n d  

Figure   7  shows  a  timing  diagram  useful   for  exp la in ing   t h e  

example  of  F igure   6. 

R e f e r r i n g   to  F igure   1,  the  s c a n n e r   compr i ses   an  o r i g i n a l  

t ab le   12  s ecu red   on  a  top  of  a  cas ing  10.  This  or ig inal   table   12 

for  suppor t i ng   an  or ig ina l   to  be  s canned   cons i s t s   of  an  e l a s t i c  

shee t   14  and  a  whi te   sheet   16  which  are  bonded  to  each  other  a n d  

a t t a c h e d   to  the  upper   s u r f a c e   of  casing  10.  When  a  book  or  the  l i k e  

is  p laced   on  white   sheet   16  with  the  cover  of  the  book  down  so  as  t o  

read  out  an  image  in  the  book,  the  u n e v e n n e s s   of  the  unders ide   o f  

the  book  is  c o m p e n s a t e d   by  the  e l a s t i c   s u r f a c e   so  that   the  u p p e r  
s u r f a c e   of  the  book  may  be  made  f la t .   A  t r a n s p a r e n t   plate   18  t o  

r e t a i n   and  cover  the  book  is  s u p p o r t e d   in  a  f rame  20,  which  is  

h inged  by  a  hinge  (not  shown)  on  the  top  of  or ig inal   table  12  so  

tha t   it  can  be  opened   and  closed  in  the  d i r e c t i o n   of  ar rows  Al  a n d  

A2.  When  t r a n s p a r e n t   p la te   18  is  c losed ,   it  faces   the  i n f o r m a t i o n  



su r f ace   of  the  book  set  on  o r ig ina l   tab le   12.  T r a n s p a r e n t   plate  18 

cons i s t s   of  a  p o l y e t h y l e n e   t e r e p h t h a l a t e   sheet   (for  example ,   L u m i r a ,  

a  t r ade   name  by  Toray  Co.  Ltd)  with  a  t h i c k n e s s   of  0.5mm.  In  t h e  

case  of  a  s canne r   having  a  long  focal   l eng th ,   it  is  possible  to  u se  

a  glass  p la te   or  the  like  with  a  t h i c k n e s s   of  about   2mm.  A  r e a d i n g  
d e v i c e   22  is  p r o v i d e d   on  c a s i n g   10.  This  r e a d i n g   d e v i c e   22 

o p t i c a l l y   reads   out  image  i n f o r m a t i o n   of  an  or ig inal   set  on  o r i g i n a l  

table   12  and /o r   image  i n f o r m a t i o n   e r a sab ly   r e c o r d e d   on  the  s u r f a c e  

of  t r a n s p a r e n t   p l a t e   18.  R e a d i n g   d e v i c e   22  is  s u p p o r t e d   a n d  

r e c i p r o c a t e d   in  the  d i r e c t i o n   of  a r rows   Bl  and  B2  by  a  guide  d e v i c e  

24.  Casing  10  is  p rov ided   with  an  o p e r a t i n g   panel  26.  Felt   p e n s  
inc luding   a  red  pen  28,  a  blue  pen  30  and  a  black  pen  32,  a r e  

p rov ided   for  e r a s a b l y   r e c o r d i n g   image  i n f o r m a t i o n   on  the  su r face   o f  

t r a n s p a r e n t   p l a t e   18. 

R e f e r r i n g   to  F igure   2,  showing  the  i n t e rna l   c o n s t r u c t i o n  

of  r ead ing   device   22,  there   are  shown  light  sources   34  and  36,  e . g .  
two  f l u o r e s c e n t   lamps,   for  i l l u m i n a t i n g   t r a n s p a r e n t   plate  18,  t w o  

lens  a r r ays   38  and  40  for  c o l l e c t i n g   light  r e f l e c t e d   from  plate  18,  

a  p h o t o e l e c t r i c   c o n v e r t e r   42  for  g e n e r a t i n g   image  signals  a c c o r d i n g  
to  light  c o l l e c t e d   by  lens  a r rays   38  and  40,  and  a  signal  p r o c e s s i n g  
unit  44.  A  c l e a n e r   46  is  p rov ided   i n t e g r a l   with  reading  device  22 
f o r  



cleaning  the  surface  of  plate  18.  This  cleaner  46  comprises   a  b e l t -  

like  non-woven  cloth  48  sa tu ra ted   with  liquid  cleaning  agent  for  

cleaning  the  surface  of  plate  18  by  rubbing,  a  feed  roller  50  having 

a  roll  of  non-woven  cloth  48  wound  thereon  and  a  recovery  roller  52 

for  taking  up  non-woven  cloth  48  fed  from  feed  roller  50.  These  

rollers  50  and  52  are  driven  in  the  counterc lockwise   direction  by  a 

motor  (not  shown) .   Cleaner  46  is  also  provided  with  a  lever  54 

pivoted  to  a  f rame  (not  shown),  a  guide  roller  56,  a  biasing  m e m b e r  

58  and  a  plunger  type  solenoid  60.  Guide  roller  56  is  pivoted  at  one 

end  of  lever  54,  and  non-woven  cloth  48  between  feed  roller  50  and 

recovery  roller  52  is  passed  in  contact   with  guide  roller  56.  Biasing 

member  58  is  coupled  to  the  other  end  of  lever  54  and  applies  a  

tensile  force  the re to .   Solenoid  60  turns  lever  54  c o u n t e r c l o c k w i s e  

against  the  biasing  force  of  biasing  member  58.  This  solenoid  60 

may  be  energized  for  select ively  cleaning  the  surface  of  plate  18 

during  forward  movement  of  reading  device  22  ( i . e . ,   movement  in 

the  d i rect ion  of  arrow  B2  in  Figure  2 ) .  

Referr ing  to  Figures  2  and  3,  photoe lec t r ic   converter   42 

comprises  a  base  plate  62  which  faces  lens  arrays  38  and  40  and  a 

plurality  of  photoelect r ic   converting  arrays  64,  for  example  CCDs 

(charge  coupled  devices) ,   are  a l ternately   arranged  in  parallel  to  one 

another .   This  s t ructure  permits  the  use  of  economical   small  length  

CCDs  in  combinat ion .   Photoelec t r ic   converting  arrays  64  are  a l t e r -  

nately  masked  by  two  different   color  fil ters,   e . g . ,   a  red  filter  66 

and  a  blue  filter  68  as  shown  in  Figure  4,  so  that  image  signals  a r e  

genera ted   according  to  the  wavelength  of  light  re f lec ted   from  p l a t e  

18.  More  specif ical ly,   red  and  blue  filters  66  and  68  are  a l t e rna t e ly  

arranged  on  pairs  of  photoelect r ic   elements  70  which  define  a  pixel  

of  pho toe lec t r i c   converting  array  64,  as  shown  in  Figure  4.  Red 

filter  66  has  a  charac te r i s t ic   which  transmits  light  of  wavelengths  

according  to  a  line  L2  as  shown  in  Figure  5.  Blue  filter  68  has  a 

c h a r a c t e r i s t i c   which  t ransmits   light  of  wavelengths  according  to  a  

line  L3  as  shown  in  Figure  5.  In  Figure  5,  line  L1  shows  the  r e l a -  

tive  value  of  natural  light.  Namely,  blue  filter  68  absorbs  subs t an -  

tially  all  re f lec ted   blue  light  according  to  its  c h a r a c t e r i s t i c ,   so  t h a t  

substant ia l ly   no  photoelectr ic   conversion  signal  corresponding  to  the  

re f lec ted   blue  light  is  provided  from  photoelectr ic   convert ing  e l e m e n t  

70  covered  by  blue  filter  68.  Also,  red  filter  66  absorbs  subs t an -  



tially  all  reflected  red  light  according  to  its  cha rac t e r i s t i c ,   so  t h a t  

substantial ly  no  photoe lec t r ic   convert ing  signal  corresponding  to  the  

ref lec ted   red  light  is  provided  from  photoelect r ic   converting  e l e m e n t  

70  covered  by  red  filter  6 6 .  

Figure  4  shows  the  detai led  circuit  of  signal  processing  uni t  

44.  The  illustrated  circuit   is  provided  for  each  pair  of  pho toe l ec t r i c  

convert ing  elements  70  which  are  covered  by  red  filter  66  and  blue 

filter  68,  respect ively.   Signal  processing  unit  44  is  provided  with 

A/D  converters  72  and  74  and  compara tors   76  and  78.  A/D  c o n -  

verter   72  converts  pho toe lec t r i c   signals  of  photoe lec t r ic   conver t ing  

element   70  covered  by  blue  filter  68  into  digital  signals.  Another  

A/D  converter  74  converts   photoe lec t r ic   signals  of  photoelectr ic   c o n -  

verting  element  70  covered  by  red  filter  into  digital  s ignals.  

Comparators   76  and  78  are  connected  to  A/D  conver ters   72  and  74,  

respect ively ,   and  compare  the  digital  signals  of  A/D  converters  72 

and  74  to  preset  threshold  levels  of  red  and  blue  level  setters  (no t  

shown),   so  that  compara tor   76  genera tes   a  blue  absorption  signal  Sab 

and  comparator   78  genera tes   a  red  absorption  signal  S a r .  

These  absorption  signals  Sab  and  Sar  are  provided  to  a 

color  disassembler  80  which  converts   the  digital  signals  Sab  and  Sar  

into  color  digital  signals,  e . g . ,   a  white  signal  S1,  a  red  signal  S2,  

and  black  signal  S3,  and  a  blue  signal  S4.  This  color  d i sassembler  

80  includes  an  AND  gate  82  which  receives  the  absorption  signals  Sab 

and  Sar  and  provides  the  white  signal  S1,  an  inverter  84  which 

receives  the  blue  absorption  signal  Sab  and  provides  an  inver ted  

signal,  an  inverter  86  for  inverting  the  red  absorption  signal  Sar,  an 

AND  gate  88  which  receives  the  blue  absorption  signal  Sab  and  t h e  

inverted  signal  of  inverter  86  and  provides  the  red  signal  S2,  an 

AND  gate  90  which  receives  the  inverted  signals  of  inverters  84  and  

86  and  provides  the  black  signal  S3,  and  an  AND  gate  92  which 

receives  the  red  absorption  signal  Sar  and  the  inverted  signal  of 

inverter  84  and  provides  the  blue  signal  S4.  

These  color  signals  S1,  S2,  S3  and  S4  are  provided  to  an  

eraser  94.  This  eraser  94  functions  such  that  when  additional  in for -  

mation  recorded  on  plate  18  is  different   from  an  original  in format ion  

recorded  on  an  original  document ,   it  selectively  erases  the  co lor  

signals  S1,  S2,  S3  and  S4  of  the  original  information  according  t o  

the  additional  information  or  it  merges  the  original  information  and  



the  a d d i t i o n a l   i n f o r m a t i o n .   E rase r   94  includes  a  c h a n g e o v e r   s w i t c h  

96  for  s w i t c h i n g   the  red  signal   S2  be tween   t e rmina l s   01  and  02,  a  

c h a n g e o v e r   swi tch   98  for  sw i t ch ing   the  black  signal  S3  b e t w e e n  

t e r m i n a l s   03  and  04,  and  a  c h a n g e o v e r   switch  100  for  s w i t c h i n g   t h e  

blue  s i g n a l   S4  b e t w e e n   t e r m i n a l s   05  and  06.  T h e s e   s e l e c t i o n  

s w i t c h e s   96,  98  and  100  are  ganged  t o g e t h e r .   When  t hese   s w i t c h e s  

are  s w i t c h e d   to  t e r m i n a l s   01,  03  and  05,  normal  r e a d i n g   o p e r a t i o n  

may  be  p e r f o r m e d ,   in  which  the  original   i n f o r m a t i o n   a n d / o r   t h e  

a d d i t i o n a l   i n f o r m a t i o n   may  be  read  out.  On  the  o ther   hand,   w h e n  

s w i t c h e s   96,  98  and  100  are  s w i t c h e d   to  t e rmina l s   02,  04  and  06,  

e r a s e r   94  b e c o m e s   o p e r a t i v e ,   so  t h a t   the  o r i g i n a l   i n f o r m a t i o n  

e n c i r c l e d   by  the  a d d i t i o n a l   i n f o r m a t i o n   is  e rased   and  the  rest   of  

the  o r ig ina l   i n f o r m a t i o n   is  read  out.  Eraser   94  also  c o m p r i s e s   a  

f l i p - f l o p   102  c o n n e c t e d   to  t e r m i n a l   02,  and  OR  g a t e   104  f o r  

r e c e i v i n g   the  output   of  f l i p - f l o p   102  and  the  white   s ignal   S1  a n d  

p r o v i d i n g   a  white   colour  c o m p o n e n t   signal  S l l ,   an  i n v e r t e r   106  f o r  

i n v e r t i n g   the  ou tpu t   of  f l i p - f l o p   102,  an  AND  gate  108  for  r e c e i v i n g  

the  ou tpu t   of  i n v e r t e r   106  and  the  black  signal  S3  from  t e r m i n a l   04,  

an  OR  ga te   110  for  r e c e i v i n g   the  output   of  AND  gate  108  and  t h e  

b l a c k   s i g n a l   S3  from  t e r m i n a l   03  and  p r o v i d i n g   a  b l a c k   c o l o u r  

c o m p o n e n t   signal  S13,  an  AND  gate  112  for  r e c e i v i n g   the  ou tpu t   o f  

i n v e r t e r   106  and  the  blue  signal   S4  from  terminal   06,  and  an  OR  g a t e  

114  for  r e c e i v i n g   the  ou tput   of  AND  gate  112  and  the  blue  signal   S4 

from  t e r m i n a l   05  and  p rov id ing   a  blue  colour  c o m p o n e n t   s ignal   S14.  

A  red  co lour   component  s ignal   S12  is  provided  from  t e r m i n a l   01 .  

The  colour  componen t   s ignals   S11,  S12,  S13  and  S14  are  f e d  

to  a  p r i n t e r   116  for  f o r m a t i o n   of  an  image  based  on  t he se   c o l o u r  

c o m p o n e n t   s ignals .   P r in te r   116  may  be  a  the rmal   t r a n s f e r   p r i n t e r ,  

an  ink  je t   p r i n t e r ,   a  w i r e - d o t   p r i n t e r   or  a  laser   beam  p r i n t e r .  

The  main  f u n c t i o n s   of  the  scanner  will   now  be  e x p l a i n e d .  

Read-Out  of  Image  I n f o r m a t i o n  

As  shown  in  Figure   2,  an  or iginal   P  to  be  s c a n n e d   is  s e t  

on  o r i g i n a l   t a b l e   12  wi th   the  s u r f a c e   c a r r y i n g   o r i g i n a l   i m a g e  

i n f o r m a t i o n ,   such  as  a  p i c t u r e ,   print  and  l e t t e r s ,   upwards .   A f t e r  

t r a n s p a r e n t   plate  18  is  c losed  to  re ta in   and  cover  o r ig ina l   P,  a  



c o m m a n d   switch  (not  shown)  p rov ided   on  o p e r a t i n g   panel  26  is 

o p e r a t e d ,   so  t h a t   r e a d i n g   d e v i c e   22  is  c a u s e d   to  move  o v e r  

t r a n s p a r e n t   plate  18  in  the  d i r ec t ion   of  arrow  Bl  and  to  read  ou t  

the  o r ig ina l   image  in fo rmat ion   of  o r i g i n a l   P.  At  this  t ime,   c l e a n e r  

46  is  o p e r a t i v e .  

The  c leaner   is  a c t i v a t e d   when  so leno id   60  is  energ i sed   in 

r e s p o n s e   to  the  ope ra t ion   of  the  command  swi t ch ,   so  that   lever  54  is 

t u r n e d   and  non -woven   cloth  48  is  urged  a g a i n s t   t r a n s p a r e n t   plate  18 

by  guide  rol ler   56.  As  reading  device  22  is  moved  in  the  d i r e c t i o n  

of  arrow  Bl  in  Figure  2,  dust  on  t r a n s p a r e n t   plate   18  and  a l so  

images   w r i t t e n   t he reon   are  wiped  off  by  n o n - w o v e n   cloth  48.  S ince  

c l e a n e r   46  is  p r o v i d e d   a h e a d   of  l e n s   a r r a y   40,  the  w i p e - o f f  

o p e r a t i o n   is  pe r fo rmed   pr ior   to  the  r e a d - o u t   o p e r a t i o n .   T h u s ,  

u n n e c e s s a r y   i n fo rma t ion   left  on  t r a n s p a r e n t   p la te   18  is  not  r e a d  

out .   Af ter   the  comple t ion   of  the  r e a d i n g   o p e r a t i o n ,   r ead ing   d e v i c e  

22  is  moved  backwards   (in  the  d i r e c t i o n   of  a r row  B2  in  Figure   2)  and  

s o l e n o i d   60  is  deene rg i sed ,   so  that  n o n - w o v e n   c loth   48  is  held  a w a y  
from  t r a n s p a r e n t   plate  18.  For  the  next   c l e a n i n g   o p e r a t i o n ,   n o n -  

woven  cloth  48  is  s l ightly  fed  from  feed   ro l le r   50.  

The  image  in fo rmat ion   to  be  read   out  by  read ing   device  22 

is  p r e s e n t e d   by  means  of  a  c o n t r a s t   of  at  leas t   two  colours   among 
the  colours   of  white,   red,  black  and  blue  inc lud ing   the  b a c k g r o u n d  

co lour   of  or iginal   P.  As  reading  dev ice   22  is  moved  gradual ly   in 

the   d i r e c t i o n   of  arrow  Bl,  or iginal   P  is  i l l u m i n a t e d   by  f l u o r e s c e n t  

lamps  34  and  36,  and  the  r e f l e c t e d   l ight  is  coupled   th rough  l e n s  

a r r a y s   38  and  40  to  p h o t o e l e c t r i c   c o n v e r t i n g   a r ray   64.  In  this  way ,  

each   line  of  in fo rmat ion   of  or iginal   P  is  s u c c e s s i v e l y   read  out  in 

the  d i r e c t i o n   of  the  scan  of  reading   dev ice   22.  The  l ight   r e c e i v e d  

by  p h o t o e l e c t r i c   conve r t ing   array  64  is  c o n v e r t e d   to  signals  fo r  

each   pair  of  e lements   70  covered   by  red  and  blue  f i l t e r s   66  and  68, 

r e s p e c t i v e l y .   The  light,  r ece ived   by  e l e m e n t   70  through  blue  f i l t e r  

68,  is  c o n v e r t e d   to  the  blue  a b s o r p t i o n   s ignal   Sab,  and  the  l i gh t  

r e c e i v e d   by  e lement   70  through  red  f i l t e r   66  is  c o n v e r t e d   to  the  r e d  

a b s o r p t i o n   signal  Sa r .  

When  the  blue  ab so rp t i on   s ignal   Sab  becomes   a  logic  "1"  



the  r e c e i v e d   light  is  a s sumed   to  be  e i ther   red  light  or  n a t u r a l  

l ight   r e f l e c t e d   from  a  whi te   p lane.   When  the  signal  Sab  b e c o m e s  a  

logic  "0",  the  r e c e i v e d   l ight  is  assumed  to  be  e i ther   blue  l ight  o r  

the  colour  of  n o n - r e f l e c t e d   light  from  a  black  plane.   When  the  r e d  



absorption  signal  Sar  becomes  a  logic  " I" ,   the  received  light  is 

assumed  to  be  either  blue  light  or  natural  light  ref lected  from  the 

white  plane.  When  the  signal  Sar  becomes  a  logic  "0",  the  r ece ived  

light  is  assumed  to  be  either  red  light  or  the  color  of  n o n - r e f l e c t e d  

light  from  a  black  plane.  Thus,  when  the  red  absorption  signal  Sar 

is  a  logic  "1"  and  the  blue  absorption  signal  Sab  is  a  logic  " I" ,   AND 

gate  82  outputs  the  white  signal  Sl.  When  the  blue  absorption  signal 

Sab  is  logic  "1"  and  the  red  absorption  signal  Sar  is  logic  "0",   AND 

gate  88  outputs  the  red  signal  S2.  When  the  blue  absorption  signal 

Sab  is  logic  "0"  and  the  red  absorption  signal  Sar  is  logic  "0",  AND 

gate  90  outputs  the  black  signal  S3.  When  the  blue  absorption  signal 

Sab  is  logic  "0"  and  the  red  absorption  signal  Sar  is  logic  "1",  AND 

gate  92  outputs  the  blue  signal  S4.  

In  this  way,  color  disassembler  80  separa tes   the  pho-  

toe lec t r i c   conversion  signals  into  four  color  signals  of  white,  r ed ,  

black  and  b lue .  

These  color  signals  Sl,  S2,  S3  and  S4  are  fed  to  e r a s e r  

94.  When  selection  switches  96,  98  and  100  are  s w i t c h e d   t o  
terminals   O1,  03  and  05,   the  signals  Sl,  S2,  S3  and  S4  a r e  

directly  output  as  the  white,  red,  black  and  blue  color  c o m p o n e n t  

signals  S l l ,   S12,  S13  and  S14  to  printer  116.  Printer  116  forms  an 

image  on  a  recording  medium  according  to  the  color  componen t  

signals  S l l ,   S12,  S13  and  S14  provided  from  each  signal  p rocess ing  

unit  44 .  

Compiling  of  Image  In fo rma t ion  

Addition  of  Image  I n f o r m a t i o n  

Now,  the  operation  of  reading  additional  image  i n f o r m a t i o n  

with  the  original  image  information  will  be  d e s c r i b e d .  

First ,   original  P  is  set  on  original  table  12  with  the  su r -  

face  carrying  the  original  image  up,  and  then  original  P  is  held  by 

closing  t ransparent   plate  18.  Then  an  additional  image  to  be  added 

to  the  original  image  is  recorded  on  the  surface  of  t ransparent   p l a t e  
18  by  felt  pen  28,  30  or  32.  Then,  a  command  switch  (not  shown) 

provided  on  operating  panel  26  is  actuated  to  instruct  the  reading  of  

the  image  including  the  additional  image  recorded  on  t r a n s p a r e n t  

plate  18,  so  that  reading  device  22  is  reciprocated  in  the  d i r ec t ion  



of  arrows  B1  and  B2  to  read  out  the  image  in format ion .   The 

reading  operation  is  performed  in  the  manner  described  above,  and 

printer   116  forms  images  including  the  original  image  and  the  add i -  

tional  image  according  to  the  color  signals  S l l ,   S12,  S13  and  S14. 

In  this  operation,   in  order  to  prevent  the  addit ional   image  from 

being  wiped  off  prior  to  the  scanning  operat ion,   the  cleaning  o p e r a -  

tion  occurs  in  response  to  the  operat ion  of  command  switch  only 

when  reading  device  22  is  moved  backwardly  after   the  complet ion  of 

scanning.  In  this  way,  the  additional  image  may  be  read  out  

together   with  the  original  image  without  first  physically  process ing 

the  original  image  above .  

Deletion  of  Image  In fo rma t ion  

The  deletion  operation  will  now  be  described  with  r e f e r e n c e  

to  Figs.  6  and  7.  Original  P  is  set  on  original  table  12  with  the  

recorded  surface  up,  and  is  then  held  by  closing  t r anspa ren t   p la te  

18.  The  original  P  contains  images  X1,  X2  and  X3  on  the  r ecorded  

surface  as  shown  in  Figure  6.  These  images  X1,  X2  and  X3  a r e  

writ ten  in  black  on  a  white  background.   Then,  an  addi t ional   image 

Y  which  surrounds  image  X2  to  be  deleted,   is  wri t ten  on  the  su r face  

of  t ransparent   plate  18  in  red  using  pen  28.  This  image  Y  need  no t  

be  a  closed  loop  so  long  as  it  surrounds  image  X2  to  be  deleted  with 

respect   to  the  direction  of  scanning  movement   of  reading  device  22, 

as  will  become  apparent .   Subsequent ly ,   a  command  switch  (not  

shown)  is  actuated  for  instructing  an  operation  mode  wherein  only 

the  necessary  part  of  the  original  image  is  read  so  that  images  X l  

and  X3  are  read  out  and  image  X2  is  deleted  as  reading  device  22  is 

moved  over  t ransparent   plate  18.  In  this  opera t ion ,   se lec t ion  

switches  96,  98  and  100  are  thrown  to  the  side  of  terminals   02,  0 4  

and  06  in  response  to  the  operat ion  of  the  command  switch.   It  is 

assumed  that  flip-flop  102  provides  a  logic  "0"  in  its  initial  s t a t e .  

Thus,  the  black  signal  S3  and  the  blue  signal  S4  according  to  images 

X1  and  X3  are  input  and  the  black  color  component   signal  S13  and 

the  blue  color  component  signal  S14  are  provided  by  the  action  of  

AND  gates  108  and  112  and  OR  gates  110  and  114,  so  that  original  

images  Xi  and  X3  are  read  out.  When  the  red  signal  S3  based  on 

the  additional  image  Y  is  input,  the  output  fl ip-flop  102  is  i nve r t ed ,  



so  that  a  logic  "0"  signal  is  input  to  AND  gates  108  and  112. 

Thus,  AND  gates  108  and  112  constantly  provide  logic  "0"  s ignals ,  

even  if  the  black  signal  S3  or  the  blue  signal  S4  according  to  image  

X2  is  produced.  This  means  that  logic  "0"  color  component  s ignals  

S13  and  S14  are  fed  to  printer  116.  Therefore ,   the  part  of  the  

original  image  encircled  by  image  Y  is  deleted  as  shown  in  Figure  6 .  

Referring  to  Figure  7,  the  output  signal  of  fl ip-flop  102 

remains  a  logic  "0"  before  the  additional  image  Y  is  scanned.  Once  

the  additional  image  Y  is  scanned,  the  flip-flop  102  is  set  in 

response  to  the  red  color  signal  S2,  so  that  the  black  color  c o m -  

ponent  signal  S13  is  maintained  at  logic  "0".  Therefore ,   the  image  

X2  which  is  encircled  by  the  image  Y  is  d e l e t e d .  

The  red  signal  S2  according  to  the  additional  image  is  input 

to  OR  gate  104  through  f l ip-flop  102.  This  signal  S2  becomes  a 

logic  "0."  As  a  result,  an  image  according  to  this  signal  S2  is 

assumed  to  be  white,  i . e . ,   the  background  of  the  original  P.  When 

the  red  signal  S2  is  produced  again  as  shown  in  Figure  7,  f l ip - f lop  

102  outputs  a  logic  "1"  signal,  so  that  the  color  component   s ignals  

S13  and  S14  are  input  to  printer  116 .  

As  a  result,  as  shown  in  Figure  6,  image  X2  which  is 

encircled  by  image  Y  is  deleted  and  p r in ted   images  Z  according  t o  

images  X1  and  X3  are  formed  on  a  recording  medium  P' .  In  th i s  

way,  the  output  signals  corresponding  to  the  unnecessary  i n f o r m a t i o n  

may  be  removed  without  any  physical  processing  such  as  masking  or  

erasing  the  original  image .  

As  described  above,  the  compiling  of  the  images  is  p e r -  
formed  by  merely  recording  the  additional  image  on  the  r e c o r d i n g  
surface  of  t ransparent   plate  18  using  pen  28.  Therefore ,   there  is  no 

need  for  providing  a  keyboard,   a  light  pen  or  a  mask  for  i npu t t ing  

an  additional  image  and  a  display  for  confirming  that  add i t iona l  

information  has  been  inpu t .  

The  above  embodiments   have  been  described  for  the  purpose  
of  i l lustrat ion,   and  various  changes  and  modifications  of  the  p r e s e n t  
invention  are  possible  within  the  scope  and  spirit  of  the  i nven t ion .  

For  example,   the  image  pick-up  device  is  not  limited  to  a  s c a n n e r  

comprising  a  CCD  array,  and  it  may  also  be  a  television  camera   or 

the  like.  Fur ther ,   a  scanner  according  to  the  present  invention  may  
be  connected  in  use  to  a  facsimile   apparatus,  a  copying  machine  or 

an  image  memory  such  as  an  optical  disk. 



1.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   c o m p r i s i n g :  

means  for  suppor t ing   an  or ig inal   so  tha t   i n f o r m a t i o n   on  a  

s u r f a c e   of  the  or ig inal   can  be  read  o u t ;  

a  viewing  means  for  viewing  the  i n f o r m a t i o n   s u r f a c e   of  t h e  

o r i g i n a l ,   said  viewing  means  having  a  s u r f a c e   c a p a b l e   of  r e c o r d i n g  

a d d i t i o n a l   i n f o r m a t i o n   added  by  the  o p e r a t o r ;   a n d  

means  for  r ead ing   out  the  image  on  the  o r ig ina l   and  t h e  

a d d i t i o n a l   image  r e c o r d e d   on  said  viewing  m e a n s .  

2.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   compr i s ing   means  f o r  

s u p p o r t i n g   an  or iginal   t he reon   with  an  i n f o r m a t i o n   su r f ace   f a c i n g  

upwards ;   a  viewing  means  for  cover ing   the  o r ig ina l   so  that   s a i d  

v iewing  means  covers   the  i n f o r m a t i o n   su r f ace   of  the  or ig ina l ,   s a i d  

v iewing  means  having  a  su r face   capable   of  r e c o r d i n g   a d d i t i o n a l  

i n f o r m a t i o n ,   and  means  for  reading  out  the  image  on  the  or iginal   a n d  

the  a d d i t i o n a l   image  recorded  on  said  viewing  means .  

3.  An  image  i n fo rma t ion   input  a p p a r a t u s   a c c o r d i n g   to  claim  1 

or  claim  2  wherein   an  or iginal   is  s u p p o r t e d   with  its  i n f o r m a t i o n  

s u r f a c e   f ac ing   u p w a r d s .  

4.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   a c c o r d i n g   to  a n y  

p r e c e d i n g   claim  where in   said  suppor t ing   means  inc ludes   a  w h i t e  

s u r f a c e .  

5.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   a c c o r d i n g   to  claim  3, 

where in   said  viewing  means  is  movable  b e t w e e n   a  f irst   pos i t ion  w h e r e  

said  viewing  means  c o n t a c t s   the  i n f o r m a t i o n   s u r f a c e   of  the  o r i g i n a l  

and  a  second  posi t ion  where  said  viewing  means  is  spaced   from  t h e  

r e c o r d i n g   sur face   of  the  o r i g i n a l .  

6.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   a c c o r d i n g   to  claim  2, 



wherein  said  viewing  means  inc ludes   a  t r a n s p a r e n t   p l a t e .  

7.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   accord ing   to  claim  6, 

where in   said  t r a n s p a r e n t   p l a t e   is  suppor ted   by  a  f rame.  

8.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   accord ing   to  any  o f  

claims  2  to  7,  where in   said  viewing  means  has  a  s u f f i c i e n t   s t i f f n e s s  

to  r e t a i n   the  o r i g i n a l .  

9.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   a c c o r d i n g   to  a n y  

p r e c e d i n g   claim,  where in   said  read ing   means  is  movable  over  s a i d  

viewing  means .  

10.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   a cco rd ing   to  a n y  

p r e c e d i n g   claim,  f u r t h e r   compr i s ing   means  for  c leaning  the  s u r f a c e  

of  said  viewing  m e a n s .  

11.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   a c c o r d i n g   to  a n y  

p reced ing   claim  in  which  said  reading  means  c o m p r i s e s ;  

means  for  op t i c a l l y   scanning  the  image  on  the  or iginal   a n d  

the  add i t i ona l   image  r e c o r d e d   on  said  viewing  means,  said  s c a n n i n g  

means  being  a d a p t e d   to  ou tput   a  signal  accord ing   to  the  i m a g e s  

scanned  thereby;   a n d  

means  for  o u t p u t t i n g   image  data  accord ing   to  the  s i g n a l  

output   from  said  scanning  means .  

12.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   accord ing   to  claim  5 

and  claim  11,  where in   said  scanning  means  is  movable  over  s a i d  

viewing  means  when  set  at  said  f i r s t   p o s i t i o n .  

13.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   accord ing   to  claim  11 

or  claim  12  f u r t h e r   c o m p r i s i n g ;  

means  for  merging  the  image  data  c o r r e s p o n d i n g   to  t h e  

image  on  the  o r ig ina l   and  the  image  data  c o r r e s p o n d i n g   to  t h e  

a d d i t i o n a l   image  recorded   on  said  covering  means .  



14.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   a c c o r d i n g   to  any  o f  

claims  11  to  13  f u r t h e r   c o m p r i s i n g ;  

means  for  s e l e c t i v e l y   de l e t i ng   image  data  c o r r e s p o n d i n g   t o  

par ts   of  the  image  on  the  o r ig ina l   in  r esponse   to  the  image  d a t a  

c o r r e s p o n d i n g   to  the  a d d i t i o n a l   image  r e c o r d e d   on  said  c o v e r i n g  

means .  

15.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   a c c o r d i n g   to  any  o f  

claims  11  to  14  in  which  the  image  data  is  d i g i t i s e d .  

16.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   a c c o r d i n g   to  claim  14 

f u r t h e r   c o m p r i s i n g ;  

means  for  p rov id ing   a  set  of  colour  s ignals   a c c o r d i n g   t o  

the  images  read  out  by  said  r ead ing   means;  and 

m e a n s   for  d e l e t i n g   some  of  the  c o l o u r   s i g n a l s   of  t h e  

or ig inal   image  in  response   to  the  colour  signal  of  the  a d d i t i o n a l  

image.  

17.  An  image  i n f o r m a t i o n   input  a p p a r a t u s   as  c l a imed   in  c l a i m  

3,  where in   said  s u p p o r t i n g   means   i n c l u d e s   a  d e f o r m a b l e   e l a s t i c  

member  for  s u p p o r t i n g   the  o r ig ina l   so  that   the  i n f o r m a t i o n   s u r f a c e  

may  be  held  f l a t .  
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